Strength and stiffness of locally deformed wall of CHS (circular hollow section) column connected to beam flange in the absence of diaphragm were experimentally investigated. Compressive and tensile loads applied to the cylindrical wall via the flange are associated by almost the same yield strength as well as elastic stiffness. Maximum strength, however, is much higher in tension than in compression, which is accounted for by the generation of tension field in large plastic deformation. On the basis of the experiment, a simple mechanical model is introduced, from which formulae for calculating yield strength, plastic strength, ultimate strength, and elastic stiffness are developed. Their predictabilities are examined by comparing the predictions with experimental data of this study and past ones of other researchers .
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D n = 60.5 D n = 60.5 (6c), (7), (8) 5.2.5 Strength and stiffness of locally deformed wall of CHS (circular hollow section) column connected to beam flange in the absence of diaphragm or ring stiffener, which is called non-diaphragm connection as shown in Fig.1 , were experimentally investigated. Compressive or tensile load is monotonically and quasi-statically applied to the outer surface of the CHS tube in the normal direction to the axis through the welded flange plate, whose setup is illustrated in Fig.2 . The CHS specimens are as-delivered ERW (electric resistance welding) tubes manufactured by the process of cold forming, and in addition their heat-treated ones, so that the effects of different stress-strain characteristics as depicted in Fig.3 and Table1, on the connection behaviors are examined. The diameter-to-thickness ratios of the CHS tubes are ranging from 17 to 30, and the width-to-diameter ratios of flange plate to CHS are from 0.26 to 0.69 on the basis of measured dimensions, the details of which are shown in Table 2 and Table 3 .
The ultimate behaviors are entirely different between compressive and tensile loadings; the tube wall collapses in the manner of plastic failure under compressive loading accompanied by a peak of load, while the tube wall continues to resist to tensile loading far beyond apparent plastic strength with the development of tension field and finally fails in the manner of cracking followed by rupture of the tube wall at the welded toes of the side edges of the flange plate due to heavy stress concentration as exemplified in Fig.5 . The load-deformation curve of tensile loading is always upward to that of compressive loading as shown in Fig.4 , which suggests that the ultimate strength of the non-diaphragm connection to H-section beam is governed by the connection behavior of the compressive flange of the beam only if the welding is of good quality control to prevent premature cracking fracture in tension.
Observing the failure deformation under compression as photographed in Fig.6 , the local plastic area is divided into three zones as shown in Fig.8 . Simple mechanical models are introduced for zones 1, 2, and 3, as illustrated in
Figs. 9, 10, and 11, respectively, from which the load carrying capacity of each zone is derived. Plastic strength of the connection is sum of them as given by Eqs. 
